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Abstract: To investigate the correlation between serum C-reactive protein (CRP) and serum cystatin C (Cys-C) levels in
patients with acute cerebral infarction and carotid artery stenosis. Methods: From January 2015 to December 2016
admitted to our hospital new acute cerebral infarction parallel neck vascular color doppler ultrasound examination
showed 121 cases of carotid stenosis as the case group; select the same period of hospitalized patients with
non-cerebrovascular disease in 50 cases as a control group. Fasting venous blood was collected on the third day after
onset of the disease and serum levels of CRP and Cys-C were measured and compared. Results: Serum levels of CRP
and Cys-C in case group were significantly higher than those in control group (P <0.05). The correlation between serum
CRP and Cys-C was found in any pairwise comparison (r = 0.4732). The level of CRP and Cys-C were closely related
to the degree of carotid artery stenosis (P <0.05). Conclusion: The combined detection of serum CRP and Cys-C levels
can be used to evaluate the degree of carotid artery stenosis in patients with acute cerebral infarction and provide a
reference for the next carotid endarterectomy.
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Atherosclerosis caused by carotid artery stenosis is the pathological basis of cerebral infarction, so the early
diagnosis and treatment of carotid artery stenosis reduce the incidence of cerebral infarction, morbidity and mortality is
particularly important. Studies have shown that atherosclerosis is actually a process of chronic inflammation, the
development of cerebral infarction will activate the phagocytic system, mediated immune and inflammatory response［1］.
Studies have shown that C-reactive protein (CRP) as a marker of inflammation involved in the formation of
atherosclerosis and promote the pathophysiology of acute cerebral infarction [2], CRP levels reflect the level of brain
tissue damage. Foreign scholars [3] study found that serum Cys-C is an important inflammatory marker of
atherosclerosis, in addition to reflect the level of inflammatory in vivo, or an independent predictor of carotid stenosis.
This study aimed to analyze the relationship between serum CRP, Cys-C and the occurrence of acute cerebral infarction
associated with carotid stenosis and to explore the relationship between serum CRP, Cys-C levels and carotid artery
stenosis.
1. Data and methods
1.1 Clinical data: Select the first incidence of acute cerebral infarction in line with the diagnostic criteria of 121
cases from January 2015 to December 2016 admitted to our hospital with acute cerebral infarction patients with carotid
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artery stenosis as a case group, the onset time is less than 7 days; the same period in our hospital physical examination
of non-cerebrovascular disease in 50 patients as a control group. 121 patients were examined by cervical vascular
ultrasound (stenosis recommended according to NASCET method), were divided into mild stenosis group, moderate
stenosis group, severe stenosis group. The mean age, smoking history, body mass index (BMI), hypertension, diabetes
mellitus and hyperlipemia in the four groups were statistically analyzed.
1.2 Exclusion criteria: All subjects should be ruled out with serious liver and kidney disease, acute and chronic
myocardial infarction, heart failure, cancer, severe immune system diseases and infectious diseases, while excluding the
influence of serum taken within 1 month Cys-C, CRP levels of drugs, such as anticoagulant drugs (aspirin), vitamin B
family (folic acid), carbamazepine, immunosuppressive drugs, hormone drugs.
1.3 Determination: Patients in the case group fasting venous blood on the third day after admission, the control
group of patients in the physical examination when collecting venous blood, using immunoturbidimetric determination
of serum CRP and Cys-C concentrations of reagents for Ningbo Ruiyuan biological Technology Co., Ltd. products,
Olympus AU2700 automatic biochemical analyzer, according to the instructions flow test specimens.
1.4 Statistical Methods: Application SPSSl8.0 software measurement data to i ± s that the use of t test and analysis
of variance, count data using the chi-square test. Correlation between the two variables using correlation analysis to
calculate the correlation coefficient r, and to P <O. 05 for the difference was statistically significant.
2. Result
2.1. 121 cases of acute cerebral infarction with carotid artery stenosis in patients with mild carotid stenosis 48
cases, 41 cases of moderate stenosis, severe stenosis in 32 cases. The average age, smoking history, body mass index
(BMI), hypertension, diabetes mellitus, and hyperlipidemia in the four groups were not significantly different (P> 0.05).
See table 1.
Numbe
r of
cases Average age
Smoking
History BMI Hypertension Diabetes Hyperlipidemia
Group Year n（%） kg／m2 n（%） n（%） n（%）
Control Group 50 62.3±6.5 19（38%） 25.3±6.1 24（48%） 17（34%） 20（40%）
Mild Stenosis
Group 48 64.2±7.2 22（45.83%） 26.7±4.3 19（15.70%） 12（9.93%） 18（14.88%）
Moderately
Strict Group 41 66.8±6.9 17（41.46%） 25.9±6.9 17（14.05%） 13（10.74%） 19（15.70%）
Severe Stenosis
Group 32 65.1±7.9 14（43.75%） 26.2±5.8 14（11.57%） 11（9.09%） 15（12.40%）
P 0.11 0.08 0.06 0.07 0.13 0.09
Table 1. The general clinical characteristics of each group comparison
2.2. Acute cerebral infarction with carotid artery stenosis in patients with serum CRP levels and serum Cys-C
levels were compared between any two, the values were higher than the control group, and P values were less than 0.05
level.
2.3. Acute cerebral infarction with carotid artery stenosis in patients with serum CRP and serum Cys-C correlation
analysis, there is a close linear correlation between the two, the correlation coefficient r = 0.4732. see picture 1.
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Figure 1. Correlation between serum CRP and serum Cys-C.
2.4. Serum CRP, Cys-C levels and carotid stenosis in patients with acute cerebral infarction, the comparison of any
two found mild, moderate and severe carotid stenosis with acute cerebral infarction serum CRP, Cys-C levels were high
In the control group, P values were less than 0.05. See Table 2.
Group
Number of
cases
Cys-C CRP
（ｍｇ／L） （ｍｇ／L）
Control Group 50 0.74±0.59 10.23±1.65
Mild Stenosis Group 48 1.14±0.27 15.48±2.73
Moderately Strict Group 41 1.42±0.30 18.59±3.38
Severe Stenosis Group 32 1.54±0.25 22.15±3.72
Table 2.Acute cerebral infarction with carotid artery stenosis serum CRP and serum Cys-C levels
3. Discussion
In patients with acute cerebral infarction over time after onset of irreversible neurological deficits progressive
worsening of symptoms, its essence is caused by atherosclerosis of carotid artery stenosis and plaque loss caused by
cerebral ischemia and hypoxia pathophysiology Process[4]. Urbonaviciene et al[5] 5-year follow-up of patients with
atherosclerosis associated with elevated Cys-C found that the experimental group cardiovascular mortality was
significantly higher than the control group, and CRP levels are closely related and confirmed with atheroma Like
sclerosis-related acute and chronic inflammation. Visible serum levels of CRP and Cys-C have a close relationship with
the incidence of acute cerebral infarction, but the relationship between them and acute cerebral infarction with carotid
artery stenosis and the relationship between the degree of carotid artery stenosis rarely reported.
C-reactive protein (CRP) in the physiological condition of the serum concentration is very low level, when
the body occurs trauma, infection, cell and tissue necrosis and other acute and chronic inflammation reaction CRP
concentration will be significantly increased serum, is a typical inflammatory markers[6]. Some studies suggest that[7,8]
CRP play a key role in the development of atherosclerosis, serum CRP levels can be used as an indicator of the severity
of acute cerebral infarction and prognosis. The study also found that CRP CRP levels in patients with acute cerebral
infarction complicated with carotid stenosis CRP levels higher, and the degree of carotid stenosis in the development of
acute cerebral infarction plays an important role, which is more serious with carotid stenosis more prone to occur
Consistent with the situation of cerebral infarction.
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Cystatin C (Cys-C) is the most important inhibitor of endogenous cysteine protease produced by the nucleated
cells of the body. It is widely distributed in the body and is generally used as an indicator of in vivo oxidative stress.
Recent studies have found that [9] Cys-C is associated with the development of atherosclerosis. With the severity of
atherosclerosis increasing, the level of Cys-C in serum is higher, and it is also closely related to the stability of
atherosclerotic plaque. This study also found that serum Cys-C levels and acute cerebral infarction with carotid artery
stenosis are closely related, and serum Cys-C levels and carotid stenosis more serious.
Acute cerebral infarction with carotid stenosis in patients with diverse clinical manifestations, the pathogenesis of
complex. This study found that the difference in mean age, smoking history, body mass index (BMI), hypertension,
diabetes, hyperlipidemia did not reflect the severity of acute cerebral infarction and the extent of carotid stenosis. Serum
Cys-C, CRP and serum total bilirubin have been used as independent predictors of cerebral infarction after carotid
artery stenting[10]. Serum Cys-C and CRP as an important indicator of inflammation in vivo, the study found that
patients with acute cerebral infarction and carotid stenosis serum Cys-C and CRP levels were significantly higher than
the control group, and by correlation analysis found that the two have a close linear correlation relationship. This
may be related to the onset of acute cerebral infarction mediated immune inflammation. This suggests that the combined
detection of serum Cys-C and CRP levels may be helpful for the early assessment of the severity and prognosis of acute
cerebral infarction. It may also provide a reference for the assessment of the degree of stenosis in patients with acute
cerebral infarction and carotid artery stenosis The next type of patients underwent carotid endarterectomy surgery to
provide a reference.
References
1. Peirong Zhang, Hongchong Bao. Serum C-reactive protein in patients with ischemic stroke [J]. Jilin Medical
University 2010; 31 (28): 4901-4902.
2. Zhenbo Liang, Yanming Lu, Dongmei Yang, et al. Study on the correlation between carotid atherosclerotic plaque
and CRP and ischemic stroke [J]. Chinese Journal of Laboratory Diagnosis 2011; 15 (8): 1348-1350.
3. Lertnawapan R, Bian A, Rho YH. Cystatin C renal function and atherosclerosis in rheumatoid arthritis. J
Rheumatol 2011; 38(11): 2297-2300.
4. Anogeianaki A, Angelucci D, Cianchetti E, et al. Atherosclerosis: A classic inflammatory disease [J]. Int J
Immunopathol Pharmacol 2001; 24(4): 817-825.
5. Urbonaviciene G, Shi GP, Urbonavicius S, et al. Higher cystatin C level predicts long-term mortality in patients
with peripheral arterial disease [J]. Atherosclerosis 2011; 216(2): 440—445.
6. Huang Y,Jing J,Zhao XQ, et al. High-sensitivity C-reactive protein is a strong risk factor for death after acute
ischemie stroke anaong Chinese [J]. CNS Neurosci Ther 2012; 18(3); 261-6.
7. Den Hertog HM, Van Rossum JA, Vander worp HB. C-reactive protein in the very early phase of acute ischemic
stroke: association with poor outcome and death ［J］.J Neurol 2009; 256(12): 2003-2008.
8. Lijun Chen, Qun Li, Qingjia Zhu, et al. Correlation between C-reactive protein and the degree of atherosclerosis in
ischemic stroke patients [J]. Chinese Journal of Practical Nervous Diseases 2014; 17 (16): 63-64.
9. Li H, Zhi Y, Lu Y, et al. Correlation between cystatin C and properties and features of coronary plague [J]. Chinese
Journal of Medicine 2015; 95(1): 48-51.
10. Zhao C, Yang L, Mao L, et al. Cystatin C associates with the prediction of in-stent restenosis among patients
receiving stent implantation: results of the 1-year follow-up [J]. Coronary Artery Disease 2013; 24(5): 357-360.
